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[Title of the Invention] INK JET RECORDING APPARATUS 



[ABSTRACT] 

[Purpose] To print an image pattern according to a print 
picture signal on a recording surface with, a white opaque ink 
layer injected on the recording surface for a background. 
[Const itut ion] This ink jet recording apparatus includes a 
nozzle group A for injecting white opaque ink and. a nozzle group 
S for injecting colored ink to an ink jet print head 37 provided 
to perform main scanning and sub-scanning to a recording 
surface 251 of an articla 25, wherein according to a print 
picture signal output from a print picture signal circuit 42, 
a signal conformable to the ink jet print head 37 is converted 
and output by signal conversion circuits 43 , 44, to energize 
ink injection of the nozzle groups A, B by drive circuits 45, 
46, whereby an image pattern according to the print picture 
signal of a print picture signal circuit 42 is printed in 
colored ink injected from the nozzle group B with the white 
opaque ink layer formed on the recording surface 251 by white 
opaque ink injected from the noz2le group A for a background, 

[Claim* 
(Claim 1] 

An ink jet recording apparatus, comprising: an ink jet 



print head disposed to scan to a recording surface; a nozzle 
provided on the ink jet print head to inject at least white 
opaque ink to the recording surface; picture signal output 
means for outputting a print picture signal; and means for 
energizing ink injection of the nozzle according no a print 
picture signs! output from the picture signal output means, 
wherein an image pattern according to a picture signal output 
from rhe picture signal output means is formed on the recording 
surface with the white opaque ink layer injected from the nozzle 
for a background. 

[Detailed Description of the Invention} 
[0001] 

[Industrial Field of Application] 

This invention relates to an ink jet recording apparatus 
adapted to print an image pattern by injecting ink to 3 
recording surface. 
10002] 

(Prior Art] 

Recently in this type of ink jet recording apparatus, 
a member for recording characters directly not only on general 
recording paper but on the surfaces of articles such as a can, 
a bottle and a cardboard box has been used as a recording member. 
[0003] 

Tig. a shows an ink jet recording apparatus disclosed 
in j?-3-S5-13C69, which is adapted to record characters 



directly on the surface of an article- In this case, a sensor 

4 including a light source 4a and a light receiving device 4b 
is provided for a package 3 regulated by guides 2a to 2d on 
a conveying belt 1 and conveyed, and the position of the package 
3 is detected by the sensor 4, Whereupon, a control circuit 

5 is operated to drive an ink: 3 et nozzle 7 by a power supply 

■ 

6, thereby continuously injecting ink particles 71 with a 
predetermined particle diameter. The ink particles 71 are 
selectively charged by an electrode 8 to which a signal 
according to a record signal is given r also the flying direction 
is deflected by an electrode 9 to which a power supply 10 is 
applied, and the ink particles are guided to the surface of 
the package 3 and printed. In this case,. an uncharged ink 
particle 71 is captured by a gutter 11* 
[0004J 

[Means that the Invention is to Solve) 

In the thus constructed ink jet recording apparatus, 
however, when ink jet printing is performed directly on the 
surface of ao article, it is often impossible to obtain a 
satisfactory recorded image due to the physical property of 
th6 article surfacs, the physical property of ink and an 
intended use of the recorded image. 
{0905} 

In the case of recording a bar code on an article having 
a dark color surface like -3 cardboard box surface, for example, 

3 



frequently the reflectance on a non-recording part is too low- 
as compared with that on a bar code recording part, so that 
a favorable read-contrast cannot be obtained. In the case of 
recording by injecting color ink on a color recording surface, 
since lignt transmitted through a color ink layer reflects on 
the recording surface,, and again enters the eyes through the 
color ink layer, the color of ink is changed by the color of 
the recording surface so that a desired recording color cannot 
be obtained. Further, in the case of use for viewing an image 
recorded on a transparent recording surface with reflected 
light, how the color is viewed remarkably changes depending 
on the background of the transparent recording surface, so that 
it is difficult to stably achieve favorable visual observation, 
or even in the case of a recording surface of paper or the like 
having the white surface, when ink absorbability is remarkably 
high, for example, adhered ink is diffused and absorbed in the 
interior of paper so that sometimes good quality recording 
cannot be performed. 
[0006] 

This invention has been made in the light of the above 
circumstances, and it is an object of the invention to provide 
an ink jet recording apparatus, which may record a favorable 
image pattern to various kinds of recording surfaces. 
[0007 3 

[Means for Solving the Problems^ 

<3 
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This invention includes: an ink ;jet print head disposed 
to scan to a recording surface; a noz?le provided on the, ink 
jet print head to inject at least white opaque ink to the 
recording surface/ picture signal output means for outputting 
a print picture signal; and means for energizing ink injection 
of the nozzle according to a print picture signal output from 
the picture signal -output means, wherein an image pattern 
according to a picture signal output from the picture signal 
output m^ans is formed on the recording surface with the white 
opaque ink layer injected from the nozzle for a background. 

[0008] 

[Operation] 

As a result, according to the invention, the image 
pattern according to the print picture signal can be printed 
on the recording surface with the white opaque ink layer 
injected on the recording surface for a background, 50 that 
even when the recording surface is a surface with a small 
quantity of reflected light such as a low-whiteness surface 
or a transparent surface other than a white surface,, a clear 
image pattern with high contrast can be formed. 
[COOS] 

f Embodiment s 3 

(First Embodiment I One embodiment of the invention will 
now be described according to the drawings. 
[0010) 

5 

IE WO 11 



Fig, 1 shows the schematic configuration of the 
embodiment . In the drawing, the reference numeral 21 is a base 
plate, and the base plate 21 is provided with an article 
conveying table 22. The article conveying table 22 is provided 
with a conveying belt 23 moving in the vertical direction to 
the paper surface. 
[D011J 

The conveying belt 23 is provided with positioning step 
parts 2 4 disposed at predetermined spaces along the moving 
direction, and an article 25 having a recording surface 251 
is placed on each of the positioning step parts 24 r whereby 
a number of articles 25 can be continuously transferred. 
[0012] 

On the other hand, the base plate 21 is provided with 
two guide posts 2 6 disposed vertically, and the upper ends of 
the guide posts 26 are fixed by a beam 261 to be constructed 
like a frame. The guide posts 2 6 have cylindrical smooth 
finished surfaces,, and penetrate slide bearings not shown, 
which are held on elevating tables 27 {only one is shown in 
the drawing) , whereby the elevating tables 27 are moved freely 
ir* the vertical direction along the guide posts 26. 
[0013; 

In this case, each elevating tables 27 is so constructed 
that a roller-liKe cam receiver 31 provided on a camshaft 
bearing 30 is abutted on cam plates 2% rotated in phase as a 

£ 



pair of right and left: cams, so that the elevating table is 
moved along the guide post 26 by rotation of the cam plates 
29. In this case, the reference numeral 33 is a spring for 
applying -the force for abutting each elevating table 27 on the 
cam plate 2 9 side. 
100143 

The cam plate 29 is journaled to a camshaft 28 supported 
on a Holder (not shown) directly fitted to the base plate 21, 
and rotatively driven by a. cam motor 34 , In this case, the 
rotation of the cam motor 34 is transmitted through a gear not 
shown to the camshaft 28, 
C0015J 

^n elevating table arm 271 is horizontally projected on 
each elevating table 27, the tip of the elevating table arm 
271 is provided with two slide shafts 351, 352 right-angled 
to the elevating table arm 271, that is, along the recording 
surface 251 of the article 25 r and a moving scanning table 36 
is provided to freely move along the slide shafts 351 r 352- 
ftn ink jet print head 37 is provided on the moving scanning 
table 36- 
[0016] 

One elevating table 27 is provided with a motor receiver 
3 6 r and a scanning mo^or 3 9 is provided on the motor receiver 
38, h wire pulley 40 is provided on a rotating shaft of the 
scanning motor 39, a wire 41 is stretched between the wire 

1 



pulley 40 and a pulley not shown, which is provided on the 
elevating table arm 271 of the other elevating table 27, and 
the wire 41 is fixed to a wire nook 361 of the moving scanning 
tabl« 36, so that the moving scanning table 3 6 can be moved 
along the slide shafts 351, 352 by the scanning motor 39. 
[0017 ] 

The ink jet print head 37 includes a noizle group A and 

■ 

a nozzle group 8 , in which a plurality of nozzles are diagonally 
arranged in a width (w) in the direction of height as shown 
in Fig. 2, white opaque ink is injected from the nozzle group 
A, and colored ink is injected from the nozzle group B, The 
moving scanning table 3 6 is moved along the slide shafts 351, 
352 by the scanning motor 39 to perform main scanning in the 
X direction, and the elevating table 27 is moved along the guide 
post 2 6 to perform sub-scanning in the Y direction. In the 
case of performing color printing, two or more groups of colored 
ink nozzles are provided. 
[00183 

The thus constructed ink jet print head 37 is scanned 
in the X direction or in the Y direction by sending a position 
control signal of a nozzle position control circuit 47 to drive 
circuits 48 , 4 9 to drive the cam moiior 3 4 and zhe scanning motor 
39, thereby performing pattern printing to the recording 
surface 251 of the article 25 placed on the conveying belt 23 
and transferred. In this case, the ink jet print head 37 
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performs main scanning in the X direction, and covers an area 
with a width [w) in the direction of height by the respective 
nozzXe groups A, B, thereby enabling printing with a 
predetermined width, and in the case where the arrangement 
density cf the respective nozzles is half of the required 
density,, ir performs sub-scanning in the Y direction and the 
in* jet print head 37 is moved for the pixel pitch to again 
perform the above main scanning in rhe X direction, 
[0019] 

In this state, a picture signal for ink }et printing is 
output from a print picture signal circuit 42 . When the picture 
signal of the print picture signal circuit $2 is applied tp 
signal conversion circuits 43, 44, the signal conversion 
circuits 43, 44 convert and output a signal conformable to the 
ink jet print head 37 from the picture signal of the . print 
picture signal circuit 42 and the position control signal of 
the nozzle position control circuit 47, 
[0020] 

In this case,, in the ink jet print head 37 shown in Fig- 
2, the nozzle group A and the nozzle group B are located on 
a two-dimensionai flat surface and the respective nozzles 
inject ink simultaneously, so the signal conversion circuits 
43, 44 read a picture signal for an address position where a 
picture signal rtemory space for signal conversion and a nozzle 
position are supe k imposed ~o in:«^ct ink, and transfer the same 

9 



to the drive circuits 45, 46, and ink injection of the 
respective noazle groups & and B is energized by the drive 
circuits 45. 46* 
(0021] 

In this case, since the nozzle gcoup A and the noszle 
group B are different in the position of X direction as the 
main scanning direction, read addresses of the picture signal 
transferred to the drive circuits 45, 46 are different. When 
white opaque ink is applied to the nozzle group A, although 
a pattern printed in white opaque ink is correlated to a pattern 
printed in colored ink, it is often a different pattern, so 
that the signal generated by the signal conversion circuit 43 
and fed into the drive circuit 45 is different from a signal 
for colored ink, which is fed into the drivefc circuit 46. 
[0022] 

The printing pattern of white opaque ink to the colored 
ink image is, being described later in detail, a pattern 
painting out a predetermined area in the periphery of the 
colored ink image, or a pattern making a base of the colored 
ink. In this case, the prescription of white opaque ink is 
as follows, as preferable composition: 

an organic solvent ; alcohols, amines, polyatomic alcohols, 
esters, ketones and so or:, 
10023 ■ 

a binder; s t y rene-acrylate copolymer, hydroxypropyl 

1C 



cellulose, polyvinyl alcohol , polyvinyl pyrolidone, 
styrene-maleic anhydride resin, phenol formaldehyde resin and 
so on, 

white pigment ? zinc oxide: ZnO, white lead; 2pbC03-pb (OH2 ) , 
chromium oxide:Cr03, titaniumoxide; T102, lithpone 7 ZnS + BaSC4 
and so on; and 
[00241 

In addition, an additive, a surface active agent, a 
plasticizex, a chelate compound, a mildewproof agent and so 
on, and as the compounding ratio of combination, the optimum 
ratio corresponding to the constitution of an applied ink jet 
print head 37 is used- 
[0025] 

Thus, when ink jet recording is performed on the 
recording surface 251 of the article 25 by the Inkjet print 
head 37 in this constitution, a white opaque ink layer is formed 
on the recording surface 251 by the white opaque ink injected 
from the nozzle group and a -high contrast print picture is 
formed with the white opaque ink layer for a background by 
colored ink injected from the nozzle group B, so that even in 
the case of a recording, sur face 251 other than zhe white surface, 
the image pattern can be clearly printed in the colored ink. 
In this case, when the recording surface 2 51 is ink absorptive, 
a white pigment ink layer is made in a lower layer to function 
to restrain the Ink absorbability. In that case, It is better 
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no add rosin, soap, or petroleum r$sin-bssed sizing agent, 
vhich have a sizing effect of holding down the ink absorbabil i ty 
to the white opaque ink. 

(Second Embodiment) Another embodiment of the invention 
will now be described according to ^ig. 3* 
[00261 

In the drawing, the reference numeral 51 designates a 
print picture signal circuit, 52 a signal conversion circuit 
for- white .ink, 53 a signal conversion circuit for colored ink, 
54 and 55 print head drive circuits, 56 an ink jet print head, 
and A nozzle group fox white opaque ink, and B a nozzle group 
for colored ink. 
[0027] 

Tigs. 4fa> and (b> show the state of an ink layer of an 
image pattern printed on the recording surface 251, in which 
W designates a white opaque ink layer, and G designates a 
colored ink layer. 
[00283 

In this embodiment , a white opaque ink layer Wis printed 
on the lower side of a colored ink layer G in the same pattern 
as that of the colored ink layer G. In this case f -he signal 
conversion circuit 53 for colored ink is configured by the same 
contents as those in Fig. 1 described above* The signal 
conversion circuit 52 for white ink prints an image pattern 
output by the print picture signal circuit SI similarly to the 
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signal conversion circuit 53 for colored inJc. 
[0029] 

At this time, since the respective nozzle groups A, B 
of the ink jet print head SG ©re shifted in the main scanning 
direction , the white opaque inte layer w is formed by the 
upstream nozzle group A in the main scanning moving direction, 
and the colored ink layer Q is formed by the downstream nozzle 
group B in order that the wnite in* layer W is printed on the 
lower side of tne colored ink layer G. Further, since these 
nozzle groups A, B are separated from each other, the nozzle 
groups A and B are energized by individual signals taking the 
distance between them into consideration. 
10030] 

The patterns recorded by the nozzle groups A, B are the 
same, and different from each other only in the recording timing, 
so the signal conversion circuits 52 and 53 jay be shared, and 
a memory circuit for shifting the recording timing may be 
provided - 
[0031] 

According to this embodiment , the white opaque ink layer 
W is formed as a background under the colored ink layer G, and 
since both ink: layers e and M are superposed one on the other, 
rhe color of ink is visually observed similarly to that in 
printing on the white surface regardless of the color and 
transparency of raw material constituting the recording 
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surface 251, besides incompatibility is eliminated, whereby 
the print object by ink jet can be expanded* 

-j 

(Third Embodiment) Figs, 5 and 6 are diagrams showing 
that a pattern, which is a negative image to the print pattern 
of the colored ink, is achieved by printing in white opaque 
ink. 
T0032] 

The circuit configuration in this esse is the same as 
Fig. 3 described above r and a signal conversion circuit 53 for 
white ink is adapted to conduct the sorting processing for 
the signals corresponding to the nozzle groups A, B, including 
the processing for printing a negative iznage to the printing 
of colored ink. 
10033] 

Then, Figs- 5(a) and (b) are diagrams showing that in 
the peripheral part of the printing pattern of a colored ink 
layer G, a negative image of a white opaque ink layer W is printed 
as a background on a recording surface 251- Figs- 6(a) and 
ih) are diagrams showing that a negative Image of a white opaque 
ink layer W is printed in a predetermined area covering a 
printing area or* the recording surface 251, and a printing 
pattern of a colored ink layer G is printed thereon with the 
white opaque ink layer W as a background- 
•0034] 

Thus, even in the case of printing on a surface having 
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low whiteness in colored ink, the contrast of an image pattern 
can be heightened to achieve easier viewing- Especially r in 
the case of printing a pattern read by a scanner like a bar 
code, the read accuracy can be heightened by increased contrast, 
and the kind of surface to be read can be remarkably expanded. 
[0035] 

In the case where the image receiving surface is color 
closer to black or having low brightness, a favorably visually 
observed print can be obtained by injecting only the white 
opaque ink to print a pattern. In this case, the configuration 
of an ink jet recording part can be remarkably simplified. 

(Fourth Embodiment) Another embodiment of the invention 
will now be described according to Fig- 7 _ 
10036] 

In this case, the difference from the embodiment shown 
in Fig. 1 is that only the white opaque ink is applied to an 
ink jet print head 61, and a signal conversion circuit 63 is 
adapted to receive a signal from a print picture signal circuit 
62 and feed the same to a drivel circuit- 64 for energizing a 
nozzle group A for the white opaque ink- In this case, the 
colored ink nozzle group B, the drive circuit 46 and the signal 
conversion circuit 44 shown in Fig. 1 are omitted. here - The 
ethers are similar to those of Fig. 1, and the same parts are 
designated by the same reference numerals to omit the 
description . 
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[003-7] 

In this configuration, in the print picture signal 
conversion circuit 63, conversion is performed so that the 
structure of the ink jet print head 61 is consistent with the 
scanning procedure to print an image pattern in the positive 
or negative state. 
10030] 

The concrete relationship between the image pattern 
information and a pattern printed in white opaque ink is the 
same as that described in Figs. 4 to 6. In this case, a part 
indicated by a fiLled-in circle is in the state where there 
is no ima^e pattern, a pattern indicated by a circle is printed 
as a background in white opaque ink. Thus, the whole printing 
apparatus is simplified, and clear printing can be performed 
even to the recording surface closer to black and having low 
brightness- This invention is not limited only to the above 
embodiments, but it may be suitably modified and implemented 
without altering the gist, 
[0039J 

(Advantage of the Invention] 

According to the invention/ the image pattern car. be 
printed on the recording surface according to the print picture 
signal with the white opaque ink layer injected on the recording 
surface for a background, so that even when the recording 
surface is a surface with a small quantity of reflected light 
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other than a white surface, an image pattern clearly visually 

observed can be printed. 

[Brief Description of" the Drawings } 

tFig. . 1} It is a diagram showing the schematic 

configuration according to a first embodiment of the invention, 
frig. 2] It is a diagram showing the schematic 

configuration of an ink jet print head used in the first 
embodiment „ 

[Fig. 3] It is a diagram showing the schematic 

configuration according to a second embodiment of the 
invention „ 

[Fig. 4 J It is a diagram showing the state of an ink layer 

of an image pattern printed on the recording surface of the 
second embodiment . 

[Fig. SJ It is a diagram for explaining a third embodiment 
of the invention , 

[Fig. 6] It is a diagram for explaining the third embodiment 

of the invention, 

[Fig. 7] It is a diagram showing the schematic 
configuration of the third embodiment of the invention. 

fFig. 8". it is a diagram showing an example of the 

conventional ink jet recording apparatus. 

[Description of the Reference Numerals and Signs] 

■ 

21: base plate 

22: article conveying table 
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23: conveying belt 

24: positioning step part 

25: article 

251: recording surface 

26: guide post 

27; elevating table 

271: elevating table arm 

29: cam plate 

30 i camshaft receiver 

31; cam receiver 

33: spring 

34: cam motor 

351, 352: slide shaft 

36: moving scanning table 

361; wire hook 

37, 56, 61: ink jet print head 
38; motor receiver 
39: scanning motor 
40: wire pulley 
42; wire 

42, SI, 62: print picture signal circuit 

43, 44, 52, 53, 56: signal conversion circuit 
45, 46, 54, 55: drive circuit 

47 : nozzle position control circuit 
48/ 49: drive circuit 
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